A chemical investigation of the crude extracts of Cinnamomum mollissimum bark resulted in the isolation of five aporphine alkaloids, namely N-methyl-1,2,10-trimethoxyaporphine, N-methylhernagine, N-methylhernovine, hernagine and hernovine. Their structures were elucidated by spectral analysis. The alkaloid crude extract demonstrated significant antibacterial and antioxidant activities.
The structures of the alkaloids were elucidated on the basis of 1D and 2D NMR data (COSY, HMQC, HMBC), and by comparison with published literature. The compounds were characterized as N-methyl-1,2,10-trimethoxyaporphine (1), N-methylhernagine (2), N-methylhernovine (3), hernagine (4) and hernovine (5) . N-methyl-1,2,10-trimethoxyaporphine (1) was previously isolated from Thalictrum foliolosum and both N-methylhernagine (2) and hernagine (4) were reported from Hernandia nymphaefolia [3,4a] . N-methylhernovine (3) and hernovine (5) were isolated previously from Lindera myrrha and Croton wilsonii, respectively [4b,4c]. A DPPH assay was performed to evaluate the antioxidant activity. The scavenging percentage (S) and scavenging concentration (SC) to obtain 50% of the maximum scavenging capacity of DPPH by the tested extracts and the most abundant compounds (4 and 5) are presented in Table 1 .
The reduction of DPPH radicals can be observed by the decrease in its absorbance at 517 nm and is visually noticeable as a discoloration from purple to yellow [4d]. The alkaloid crude extract showed high ability to act as a radical scavenger with the highest SC 50 value of 50μg/mL. This may be due to a complex interaction [5] . It could also be seen that the more hydroxyl groups attached to the rings of aporphine alkaloids led to higher radical scavenging activities [4d], as could be seen by comparing structures 4 and 5 in which hernovine scavenged the free radicals more than 50% with a SC 50 of 50.1μg/mL. The activity (Table 2) of the extracts and compounds 4 and 5 were tested against Gram-positive and Gram-negative bacteria. The activity was determined qualitatively using the disc diffusion method and quantitatively using minimum inhibitory concentration (MIC). The inhibition zones were in the range of 6.5-10.5 mm. The MIC results indicated that the alkaloid crude extract weakly inhibited the growth of all the tested bacteria. The alkaloid crude extract gave the lowest MIC value (225 µg/mL) on the Gramnegative bacterium, Pseudomonas aeruginosa. This activity may be due to the alkaloids and related metabolites that have been implicated for their antibacterial activities [6] . 
Extraction and isolation:
The air-dried bark (1.5 kg) of C. mollissimum was soaked in MeOH 3 times and filtered. The filtrates were concentrated under reduced pressure to give a crude extract (200 g), which was then acidified with 2M H 2 SO 4 (pH 1) and partitioned with CHCl 3 . Evaporation of the CHCl 3 layer gave the crude neutral extract (13.9 g). The aqueous layer was basified with 2M Na 2 CO 3 (pH 11) and exhaustively extracted with CHCl 3 . The organic layer was dried with anhydrous MgSO 4 and evaporated to afford the crude alkaloid extract (0.6 g). This material (0.55 g) was subjected to silica gel CC eluted with CHCl 3 /acetone (4:1) to yield N-methyl-1,2,10-trimethoxyaporphine (1) [3] 
DPPH-radical scavenging assay:
The free radical scavenging activity was evaluated using DPPH with modification by using flat bottom 96-well microplates [7] . Briefly, each sample of stock solution (1.0 mg/mL) was diluted with methanol to a final concentration of 1000, 500, 250, 125, 62.5, 31.3, 15.6 and 7.8 μg/mL. A 50 μM DPPH methanolic solution (1 mg/50 mL) was prepared and 100 µL of this solution was mixed with 100 µL to produce the sample solution. The plates were shaken and allowed to stand at room temperature for 30 min in a dark room. The absorbance of the mixtures was measured at 517 nm using an ELISA Reader (EPOCH, Bio-Tek Instrumentation). A control was prepared without either sample or standard and measured immediately at 0 min. The percentage of scavenging of DPPH was calculated using the following equation: I% = [(A 0 -A 1 ) / A 0 ] x 100 where A 0 was the absorbance of the control reaction and A 1 was the absorbance in the presence of the sample. SC 50 was calculated by plotting inhibition percentages against concentrations of the sample and SC 50 values were reported as means ± SD of triplicates.
Antibacterial assay

Disc diffusion assay:
The antibacterial activity of the extracts and compounds 4 and 5 were screened by the disc agar diffusion method [8] . The samples were diluted with DMSO. Streptomycin sulfate was used as the reference antibacterial compound; 10 μL of each of the samples and reference were used. A negative control experiment using the solvent, DMSO, was also included. The controls and samples were placed on the surface of agar plates at well-spaced intervals and incubated at 37°C for 24 h. The activity was expressed in mm diameter of the inhibition zones including 6 mm disc diameter.
Minimum inhibitory concentration:
The MIC was tested by the broth micro dilution method and performed in sterile round bottom 96-well microplates [9] . The samples (3.6 mg) were diluted in DMSO to give a 1800 μg/mL stock solution. The stock solution samples (100 μL) were added to each microplate well in rows A and B. Sterile broth (100 μL) was added to each well from row B to H. Then, the mixture of samples and broth (100 μL) from row B was transferred to each well to obtain a twofold serial dilution of the stock samples (concentration of 1800, 900, 450, 225, 112.5, 56.25, 28.13 and 14.07μg/mL). An inoculum of bacteria (100 μL) was added to each well. A number of wells were reserved in each plate for the controls. Streptomycin sulfate was used as the positive control and the plates were incubated at 37°C for 24 h. Bacterial growth was identified by the presence of turbidity and a pellet at the bottom of the well.
